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7 Claims.

My invention relates to apparatus for gravita-
tion separating particles of different specific
gravities, and while especially applicable to and
useful in eonnection with the cleaning of coal
by air, it may be used equally well for separating
other material both by the use of air, or other
fuid separating or floating media.

One -object of my invention is to provide a
machine which can be applied to the separation
of fragmentary material in one operation through
a comparatively wide range of sizes, thereby dis-
pensing with excessive preliminary screening.

Other objects will appear from time to time
throughout the specification and claims.

My invention is illustrated more or less dia-
grammatically in the accompanying drawings,
wherein-—

Figure 1 is a side elevation of the device:

Figure 2 is a longitudinal section on an en-
larged scale of the device shown in Figure 1;

Figure 3 is a section along the line 8—3 of

Figure 1;° .

Figure 4 is a section along the line 4—4 of
Figure 1;

Figure 5 is a view similar to Pigure 1 showing
a modified form;

Pigure 6 is a section similar to Figure 2 show-
ing a modified form.

Like parts are indicated by like characters
throughout the specification and drawings.

As above stated, my invention may be used
for the treatment of other materials than coal
and gases other than air may be used. For the
sake of convenience, I have used in specification
and claims the words referring specifically to
coal and the refuse found therein and to air but
it will be understood that these terms are used

in a broad general sense and intended as equiva-

lents to any kind of refuse and raw material and
any kind of gas. L

I is a hopper adapted to receive and contain
coal. 2 is a feed box. 3 is a reciprocating feed
plate driven by a push rod 4, a connecting rod 5,
a crank 6. 1 is a manually adjustable gate to
assist in controlling the rate of feed of the coal.
8 is a housing containing a downwardly inclined
air pervious deck 9, an internal resistance bed
10, in this instance comprising a pack of marble
held together under pressure against the under-
side of the deck 9 by a pervious bottom plate 11.
This marble pack is divided intermediate its ends
by a generally vertical chute 12 which is coexten-
sive with a discharge port {3 which extends clear
across the deck 9 intermediate its ends. The
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" chamber 30 intermediate its two ends.
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Jower end of the chute terminates in a cylindrical 53

chamber (4 in which rotates a star or pocket
wheel 15, This wheel discharges into a breéches
chute 16, discharging outwardly on both sides
from the housing 8. 7 is a ratchet wheel on
the shaft 18, which carries the star wheel 15.
19 is a ratchet, 20 a connecting rod adapted to -
operate the ratchet and pivoted on a crank arm
21 on the crank shaft 6. The pivot is adjustable
radially by means of the hand wheel 22. The
star wheel will rotate when the feeder 3 recipro-
cates and the rate of rotation of the star wheel
with respect to the reciprocation of the feeder
plate will depend upon the radius about which
the free end of the ratchet connecting rod
rotates.

Beneath the resistance bed is a plenum cham-
bér 30, adapted to receive a pulsating current
of air under pressure through the conduit 381
from the pulsator housing 32. In this pulsator
housing is a butterfly or pulsator valve 33 con-
nected by means of sprockets 34, 35 and chain
36 to the feeder crank shaft 6. When the but-
terfly valve is perpendicular to the axis of the
pulsator housing 32, air is largely cut off. When
the pulsator valve is horizontal a free flow is
A rapid rotation of this pulsator
causes the air which is received under pressure
through the conduit 37 from the blower 38 to
be fed in a pulsating stream to the plenum cham-
ber and so to be forced upwardly through the
resistance bed, the pervious deck and the stream
of material to be separated in a pulsating stream.
39 is a butterfly valve in the conduit 37 provided
with an adjustable lever 40, quadrant 41, and
thumb screw 42 whereby the total volume of air
admitted to the system may be controlled.

The breeches chute 16 to some extent con-
stricts the cross sectional area of the plenum
50 is a
valve plate which is in line with the breeches
chute 16. It is pivoted on the shaft 51, which
extends out through the wall of the housing.
52 is an adjusting arm on the shaft 51 associated
with the quadrant and lock nut 53 whereby the
operator may manually adjust the position of
the valve flap 50 to control the rate of flow from
the intake end of the plenum chamber to the
discharge end.

60 is a water box on the side of the housing.
61 in an air pipe extending up inside said box
above the level of the water contained therein
and communicating with the plenum chamber
30. 62 is a butterfly valve in this pipe controlled
by a lever 63, quadrant 64 and adjusting screw
65, 66 is s float cylinder immersed in the water



box 60 into which the pipe 61 discharges. 6T is
a connecting rod for the float 66 extending up
through s cover 58 to a lever 8¢ which lever is
pivoted on the housing, 18 is a weight adjustable
on the lever adapted to be locked in position by
the set screw 7{ to adjust the response of the
lever. 1% is g Aller plug for the water chamber.
73 is a link snchored on the housing at one end
and piveted at the other end in any one of a
plurelity of adjusting holes T4 on the lever 89.
15 is & turn buckle adapted to adjust the length
of this link. The link contains intermediate its
ends o housing 76 in which is a spring 17 which
tends to yieldingly resist movement of the lzver
in response to the up and down movemenh of
ithe foat chamber. ‘The change in Dpressure
within the plenum chamber tends to change the
position of the float lever. This spring and
welsht tend to damp out any vibratory effect on
the float chamber which would result from the
pulssting alr current fed inte the plenum cham-
per and make changes in position of the lever
vesponsive oniy i general changes in pressure
in-the plenum chamber caused by changes in
the resistance offered to the discharge of the
alr current through the bed of material on the
deck.

26 g @ coal chute, 81 3 middlings chute and 82
a refuse chute. The coal and middlings chubes
are presented to the stream of material as it
teavels down the deck above the focor of the
deck. The refuse chute is fixed and catches the
refuse which travels slong the bottom of the
stream and leaves the deck beneath the middlings
chute. The coal and middlings chutes are man-
uelly adjustable by means of levers 83 and lock
serews 84. Gates 85 and 88, in pivoted relation-
ship t¢ the middlings chute 8{ and the refuse
chute 82 control the rate of flow through these
chutes, the rate of flow over the coal chute need-
ing no adjustment. These gates are mounted
on shafts 87 having levers 88 and links §8 piv-~
oted at their upper ends on the lever 88. These
links are adjustable as regards the points at
which they are attached to levers 88 and the
main lever 88. They are also brovided with
turn buckles as indicated to control their length
and the levers are provided with counterweights
to balance the weight on the gates. The gates

85 and 86 are controlled automatically responsive ;

to the variation in pressure in the plenum cham-
ber which is brought about by changes in the
thickness and resistance to flow of the mass of
material traveling along the deck.

For instance, if the refuse is not escaping as
rapidly as it should, it will build up, resist air
flow and pressure will build up then in the
plenum chamber and the refuse gate will be
opened wider, thus drawing off more refuse. The
same thing applies to the middlings. As soon
as an excess of middlings or refuse is drawn off
then the pressure will decrease in the plenum
chamber and the gate will return to its initial
position or will even close farther if that is nec-
essary to compensate for the operation of the
device.
: 10t is a supporting grid contained within the

bed of coal supported by links 102 reciprocated
by & connecting rod 103 connected to the feeder
plate. A turn buckle and a plurality of pivot
holes are provided to adjust the response to this
grid to the reciprocation of the feeder plate.
The grid is made up of coarse wires or a plate
with coarse perforations so that it does not have
any screening effect whatever on the coal, It
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merely tends to agitate and to some extent sup-
port the coal and tends to guide the refuse along
paraliel lines along the floor beneath the stream
of material. Under some circumstances, the
drive mechanism for the star wheel will be con-
nected to this stirring grid instead of being di-
rectly connected to the reciprocating feeder plate.

Txperience shows that especially when dealing
with material wherein the heavy refuse is found
in coth large and small sizes, the response of this
refuse to the same air blast is different, Coarse
refuse will sink to the bottom when the blast is
strong, but fine refuse will be buoyed up by the
air and even though it is hesvier than the coal
will be Acated on the fop. On the other hand if
the air hlsst iz wesk, the fne heavy material
reports to the botiom of the bed whereas the
cosvse heavy material will be squeezed outb by the
fine meaterial and forced away from ithe bobisn
Thus two kinds of blast are reguired to h
some of the heavy material though this iz not
true of the coal ¢r of the material only 2 little
heavier than the cogl. It is io iake care of this
situation that the central discharge gate and
chutie is used. As indicated the air blast is at a
maximum ntensity through the upstream end of
the bed and the resilt is that the heavy coaise
materiel reporis to the hottom and is drawn off
through the chute. Then hecause of the inter-
position of the breeches chute obstructing the
plenum chamber and the adjusteble gate or valve
associated with i, the pressure is lower in that
part of the plenum chomber below the down-
stream end of the deck 2nd so that fine very
heavy material now reporis fo the bottom of
the deck and is discharged fhrrough the end of
the refuse chuts,

It will be understood that it is essential that
the central gate snd its chute be full of mate-
rial at all times. In other words, it will 1ot do
to draw material off through this intermediate
refuse gate ab too high & vate of speed and ex-
perience shows that ail that is necessary is to
provide & manual adjustment, the operator being
familiar with the character of the coal being
treated and being able to see what is coming out
of the chute can make & manual adjustment
which will be sufficient for operation. The auto-
matic adjustment is needed in connection with
the middlings and the finally discharged refuse
only.

It will be understood that although the various
mechanisms used to connect up operating ele-
ments are suitable and satisfactory they might
be different. Separate drives might be used for
the star wheel, the pulsator, the feeder and the
like. Different types of connections might he
used to transmit the force of the pulsating air
current in the plenum chamber to the gates and
chutes and it will be uriderstood, therefore that
my invention as shown is more or less diagram-
matic and a wide range of mechanical equivalents
both in drive, in control and in arrangement
might be used.

In order to insure that only pure refuse will be
withdrawn through the discharge port {3, I pro-
vide on the downstream side of that port a dam
131. The supporting grid 101 is upwardly bowed
or curved above this dam at {32 so as to maintain
between the top of the dam and the grid or plate
substantially the same clearance as is maintained
between the grid and the floor 9. It will be un-
derstood that the refuse accumulates behind this
dam, there being a concentration of pure refuse
on the upstream side from which the refuse dis-
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charged through the chute or port 13 comes. The
dam will permit excess refuse and cosl to pass
over it and will not interfere with the support
of material on the downstream side. -

In the modified form shown in Figure 5 there
is substituted for the gate 86 controlled by vari-
ations in pressure in the air box a star wheel 150
driven by link 151 pivoted at one end on the link
20 and at the other end on a lever 152 having a
dog 153 engaging the ratchet wheel 155. The
lever 152 is provided with a plurality of holes so

_that the lever arm through which the link works
may be adjusted to control the rate of discharge
of the refuse from the discharge end of the bed.
Preferably the height of the blade 80 controlling
the bottom of the zone from which coal is dis-
charged and the blade 81 controlling the bottom
of the zone from which middlings are discharged
will as before be manusally adjusted once and for
all during the operation of the device, although
under some circumstances it might be possible
and desirable to use a star wheel as a substitute
for the gate 85 also. Under ordinary circum-
stances, it is sufficient to mechanically control the
rate of flow of the refuse alone because the refuse
is discharged as a finished product and it is im-
portant that only refuse be discharged, coal not

being discharged with it. The middlings can have.

varying amounts of coal because under ordinary
conditions the middlings are returned for rework-
ing to the system or are treated on a separate
deck and if the star wheel is used to control
the refuse, the middlings may be uncontrolled or
may be controlled in response to variation in
pressure.

I claim: ]

1. A material classifying device comprising a
pervious fixed inclined floor, meang for feeding
a relatively deep stream of material to be classi-
fied downwardly therealong, a resistance bed be-
neath and coextensive with the floor, a dis-
charge port extending entirely across the floor
intermediate its ends, means for discharging a
pulsating current of air upwardly through the
stream of material, a plate having a relatively
large number of apertures substantially larger
than the size of the material particles being
treated suspended in the stream of material
above and generally parallel with the floor, said
plate having a raised portion directly above said
discharge port, and means for imparting to said
plate a reciprocatory movement in general par-
allelism with the plane thereof.

2. A material classifying device compring a
pervious fixed inclined floor, means for feeding
a relatively deep stream of material to be clas-
sified downwardly therealong, a resistance bed
beneath and coextensive with the floor, a dis-
charge port extending entirely across the floor
intermediate its ends, means for discharging a
pulsating current of air upwardly through the
stream- of material, a plate having a relatively
large number of apertures substantially larger
than the size of the material particles being
treated suspended in the stream of material
above and generally parallel with the floor, means
for imparting to said plate a reciprocatory move-
ment in general parallelism with the plane there-
of, a star wheel adapted to control the rate of
flow of material through the port, and driving
means for rotating said star wheel in conso-
nance with the reciprocation of the plate.

3. A material classifying device comprising a
pervious fixed inclined floor, means for feeding a
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relatively deep stream of material to be classified
downwardly therealong, & resistance bed beneath
and coextensive with the floor, a discharge port
extending entirely across the floor intermediate
its ends, means for discharging a pulsating cur-
rent of air upwardly through the stream of ma-
terial, a plate having a relatively large number of -
apertures substantially larger than the size of
the material particles being treated suspended in
the stream of material above and generally par-
allel with the floor, means for imparting to said
plate a reciprocatory movement in general par-
allelism with the plane thereof, a star wheel .
adapted to control the rate of flow of material
through the port, driving means for rotating said
star wheel in consonance with the reciprocation
of the plate, and means for adjusting the angular
distance the star wheel rotates responsive to each
reciprocation of the plate.

4. A material classifying device comprising a
pervious fixed inclined floor, means for feeding s
relatively deep stream of material to be classi-
fied downwardly therealong,; a resistance bed be-
neath and coextensive with the floor, a discharge
port extending entirely across the floor interme-
diate its ends, a dam projecting upwardly from
the floor in alignment with downstream side of
the discharge port, means for discharging a
pulsating current of air upwardly through the
stream of material, a plate having a relatively
large number of apertures substantially larger
than the size of the material particles being
treated suspended in the stream of material
above and generally parallel with the floor, the
plate being bowed upwardly immediately adja-
cent the dam, and means for imparting to said
plate a reciprocatory movement in general paral-
lelism with the plane thereof.

5. A material classifying device comprlsmg a
pervious fixed inclined floor, means for feeding
a relatively deep stream of material to be classi-
fied downwardly therealong, a resistance bed be-
neath and coextensive with the floor, a discharge
port extending entirely across the floor interme-
diate its ends, a dam projecting upwardly from
the floor in alignment with the downstream side
of the discharge port, means for discharging a
pulsating current of air upwardly through the
stream of material, a plate having a relatively
large number. of apertures substantially larger
than the size of the material particles being
treated suspended in the stream of material
above and generally parallel with the floor, the
plate being bowed upwardly immediately adja-
cent the dam, and means for imparting to said
plate a reciprocatory movement in general paral-
lelism with the plane thereof, the clearance be-
tween the plate and the dam being substantially
the same as between the plate and the inclined
floor.

6. The process of separating impurities from
coal which consists in forming a continuous uni-
formly inclined bed of crude coal, said bed being
of uniform width from end to end, causing the
coal in said bed to flow lengthwise thereof by
forcing pulsating currents of air upward through
the bed, continuously adding crude coal to the
upper end of said bed, utilizing the greater spe-
cific gravity of the impurities to bring about
progressive stratification of the flowing coal and
impurities, modifying the stratification step by
employing air currents of greater intensity at the
upper end of the bed than at the lower end,
whereby only the coarser impurities separate
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from the coal in the upper portion of the bed,
withdrawing the bulk of sald coarser impurities
from the bottom of the bed in a single down-
wardly descending stream coming from all por-
tions of the bed on a transverse line at the lower
margin of the zone of high intensity air cur-
rents, and-withdrawing the remsainder of the
coarser impurities from the lower end of the bed
separate from and underneath the fine impuri-
ties which separate in the zone of low intensity
air currents.

7. A material classifying device comprising an
air pervious fixed inclined floor, means for feed-
ing material to the upper end of said floor, a
resistance bed beneath and coextensive with said
floor, an air chamber beneath and coextensive
with said resistance bed, means for discharging

10
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a pulsating current of air into said air chamber
adjacent the feed end of the.fioor, whereby cur-
rents of alr are forced upward through said re-
sistance bed to cause said material to flow down-
wardly along sald floor and separate into differ-
ent layers, a discharge chute for the lower layer
extending down through said resistance bed and
entirely across the floor intermediate its ends,
an extension of said chute passing through a
portion of said air chamber, and & movable shut-
ter cooperating with said extension to form an
adjustable partition across said air chamber
whereby the air currents forced through the
lower section of said resistance bed may diminish

153 in intensity.

EARL STUMP.



